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a. i£t$°- REP13E12 tiV^il^l PCRCpolymerase chain reaction) °l-§-^r 
(Mycobacterium tuberculosis)^ 3***41 ** Sia. **|REP13E12 <HM« * 
* afe Wfl tfl* PCR W* °J*7>^*ifl 3#*Hr HNH 

REP13E12* PCR°fl * ^ 



£ 3 



REP13E12 *HM«I. PCR SJ*7VSI*. 3*. 
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*Hs|13oll2 ***** ^ # ^ {A meth ° d ^ 

detecting Mycobacterium tuberculosis by PGR amplification of REP13E12 repeated 

sequence} 

£ 1* REP13E1251 ^-fra** m*.±*\5L°W- 

5= 2- REP13E12 **** **** ^ ** 

^(Southern blotting)* ^xflfe *7l« a>*M*. 

£ 3^ REP13E12 m PCR(REP13E12-PCR)^ W **>*M ^ } 

d| f 7>xl rfl^S raw* 34* M-^fe ^7l<3* A^jo!^. 



-SMI* ^] 

< 4 > £ REP13E12 a^l^ pcR( P olymerase chain reaction) °l-8-^ « 

^(ifrcatacfer/*- ***** * * * * 

REP13E12 WW *L* 2Efe *HMI ^ ?CR *** **H . «*7>*#H « 
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<5> £ MM tlM fctl ^ 17W\ SU. ^ 800«]^ ^5L2\ 

5L£ «^7> a«|.*3. A>i**Vfe ^^-S B.5J.Q*\ *WS. a-S 

<6> ^J]^ :«5(ifc«terter/i» tuberculosis)*} 3*H ^ 

os, 3e°flfe ^>8^^«*(aids)^ 4-3 43- *^ <=>H^ 

<t> uq-^i , fl^fe **** 7fl ^ 

«^ 7>^« *fl<#*M ^* ^*>7Hfe l~27fl^^ ^ 7l7j;Ol ii« 

3. pcr ^ «i<i^* °i-8-*vfe PCR = £ ^ 

DNA^l «37H<iol DNA^lfe **H*M 3 

ol *Vcj-. <*7H<H^ <^ ^t^I 3*M Mil 

<8> 3** fl* PCRofl A}*^ 7H8- tflX*Kl ^7H^ «^J: Ji-c^ 

^■^(insertion sequence, *l*r 'IS'?* IS61KH4. IS6110* 1358bp3 3.7} 

* ^fe ^-^A^S-Al, zl ^cMlfe 30bp5l tfl%ltiV^-tifl<l( inverted repeat)* 
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7 >*h, vh 3L* o xflxi 207B^ ^i #«a*M fl*. ^ ^3*1 

«j5 ^oi «g7H«oi| PCR* °l*ft ^ ^ *** a * M 

<9> =lW, «<H iseilO* 2*1 *>»v+ *|£ ^(copy)^^ 7>^fe 

£ ^fllg-ol ji^H 44, °m PCR^l ^ 4^ *fltf ^ 

7lAi^ IIS *}7fl 3&4- °1» fl^fe 71*41 ^wti 

* ^£ 5**-4, o 1# ^ fcsMM fc^ *«|^* ^ 

<10> ufriSM, PCR-i: ol^V «^ 3 Mr *3€ « 

sl^ S7WM: ft^ ^« £3^3 ENASM tffcSH, °1» =t7]sL ft i^H* 

<n> oH, £ ^*Kr ft^" 41tH* 453bp^ iSHMM: 

<*| 3. <37H££ ^*H^1(^'- Lee, T.Y. et al., Tubercle Lung Dis., 
78:13-19(1997); *\<£#3- 2), °] £^11^ ^^Mycobacterium 
tuberculosis complex)*^ ^os. ft ^ , aft -1 ^ « 

5 H37Rv4 3*H Tfl^M 37fl REP13E12C1393 bp) «a-¥^ 

fe ^o,l «|^4(^ Cole S.T. et al . . Nature, 393:537-544(1998); *m 
A 1). °1* «V*-2-3. 4S.^r m PCR S4<>H# i^Vi 0 J#7>3# 
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* ^ pgr fiAl^f ufl, IS6110# ^« <r flfe S^l^i PGR 



^ ^-^^r REP13E123 PCR °J^-7>^#vfl «^ 3 

t«o^# *fl**Hr 3J°14. 



<13> o]%\ r M. 14 -£^>Jl*> ^:4. 

<14> £ ^oflA^ ^o] tfl^Hr ^4*3.^ 7>^#(^S. q&)& ^ 

^ o]-i- <y^7>^!-S-*f£l 1) IKhS (acid-fast stain)* ^^ir 

^.^^jl, tfl*g= flfl<£*H 2) zj- m^^l"^ ^ DNA» ^El*>JL 3) ^ « 
3 (Southern blotting)* IS6110 £ REP13E12 =S« *<M1*M 

4) ^ ti}^^S-o] ^tsq^sq 7\)^o\] ^7fl*m 

5) Hl = «Wbead beating) <>l-g-*H ^^7>^1-S.^ 1*1^ DNA-& ^ 

IS6110 ^ PCR(IS6110-PCR) ^ REP13E12 ^tt 

PCR(REP13E12-PCR)* 4**8 *M. ^ ^ 7 1^ V " - - y ^ ^ 



ZL 14, REP13E12°fl ^Tlt!: 7>^#^ 1*1^ PCR 3#£ <*^, Ufl<£^ 

^ IS6110-PCR^ ^4 «1^>^, ^^>7li4 3 -f^ ^ ^ 
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xflc^. u*eM, REP13E12-PCR^£- JL*^S* 3** 3#°fl 

^ HH ^3*1 »fet|-fe ^ ^ ] 



<it> [^ahi i] 7>^#^ ^ 



<18> 



2.€- ^3 5 ^.^-^S <?ltb ^°<M3(false positive) 3^*1 ?1 

7) *W -§^5} ^ ^(laminar flow clean bench) 

IS -8-711- >M"g-3H ^l^S 1 *. 

<19> £«M ^ 2*H 4% NaOH» ^.2.3. 

«7>^ ty* f 20*^ 3*1****. 4*. M 

^ ^ ^Al7l7l 0.067M ^ #*-M(pH 6.8)* 2.5«fl -8-3^3. ^7>*M 

^ * s.ooo x goiH 20**v ^s^aty. **** ^ nwrv* «\m 

^ ^ )6fl ^s-bflfe *g* efl-(phenol red, pH ltf-M 

A1S.7> i^sq O.S fc*y« ufl^l IN HC1* 4^ ^7>^H 3*W*1 0.2% 
VCbovine serum albumin fraction V)# 1 
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ml $7>*H ^^}^. ^ **** m*H tt^Sfe 

m°<W5ftth sth M-^^l Aisfe pcr ^*fl -20°c°il 

<2o> x\s_*\ i*> ^^>7i ^*H, 2% ^.7>^ a^i 

^71^1 ais ioo^e «q* #:sM 

^ ^o.s. flalAlsq, 37'C «fl<$7HH 24aR> *fl<£*H *IW 

7i* 5% *a* ^ *«*M *HM§# *<KH^J*1 ^ofl 

^tb ^*> 7 1 <?§^ ^1*H, *o v 

^ ^^lwfl^H ^1*>£^, 

<22> [^aH 2] iKH! M 
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<23> 7}%%£ 0.5% N-^Hl^-L-^^^l^CN-acetyl-L-cysteine)^ 2% Na0H5L <£ 

AS* 4,000 x 5** €3*H **** °1* 

o^j| ^ o.s #€*rS^. ^HHJ 3*1* Ziehl-Neelsen ^ Al**^ 

o^j, 3^ CDCCCenter for Disease Control) iWfla^. 100 

field ^1* M^-S. *^*rSa^(^«-S 33, 9fl °ltf> 

< 24 > *CDC*1^ 
<25> l~2/300Alo> : (3 l~9/100Alo> : (1+) 

<26> l~9/10Alo> : (2+) 1~9/*1°> : (3+) 

< 27 > >9/*l*> : (4+) 



<28> [41 *H 3] «fl*a= 

84. ^3 S.#*r ^* flffl Sj-^H^ *>H-S, ADCCAlbumin 

fraction y.w;n o. Dextrose a nd Catalan Pifco'1, USA)?} Middlebrook 7H9 

«|«*|(DifcoA>, USA)^1 1^ ±7}<* 5Lm*\^tt ^ * ^ 3 

100 rpm ^S. 7>^7fl *M 35-371C4H ^ 

trfl^H Hfl^a^. °H, Middlebrook 7H9 ^H*lfe 900ml * Middlebrook 

7H9 « 4.7g -g-*lH^ 7>tf *7l«* t^g-, "l^r 7>tf f7lW4 

^S^^ll- 2 ml* ^7V*H ^ 7 H1 Middlebrook ADC* 10 ml 37>fH ^1^> 
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*7l* 4ol 5^ 3,000 x 20** 5* *• 

^ Brucella broth* 15% #*Hihfr *7>*M -70M 

4^ ^-S: fl^M -20TC4I ^H-*}-^. 



<31> 



<32> 



[^aH 4] **** ^ ^ DNA *^ 

^ic, 3 4M tfl* HI** 751C4M 20**!: 5* ^ 

4* DNA **H WW*- +4. a* *<i tw- 

flciw.)* 2 mg / m i^ *«W *r*« ° H ' 1% SDS * 

1 mg/m l^ ««7HHfr«B4* K(proteinaseK)# 7>* 55"^ 48*1* 
(ph en y l m ethylsulfon y lfluoride)# 0.04 mg / m l **** TE 55'C,H 30* 

(chloroform : isoa m yl alcohol = 24 : l(v/v)>* * « 



<33> [^aH 5] PCR **l* fl« DNA *3 



<34> 



pCRofl o^V 3*3 tfl^ol DNA-S- *3*r7l fl*H 
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^ol^H PGR W* ^ §H°> * *H^L, 

o V ^ a * = 25:24:l(v:v), °}*\ '?CV^ *)SL3, DNAIr 

(bead-beating)^! ^ DNA» . 4M NaOHS. 

*°1 ^ °- 1 ^ ^ 
* wis. (zirconium bead, Biospec Products*, USA) 100 fd * 7}*}^. o H , 
100^ * PCI 100M * 7>tf Tiiq-«1=. ^(mini-bead beater, Biospec Products 
A>, USA)# a>**H 3**t 12,000 rpm<L5L €*J*3*H 

(upper aqueous phase)-8: ^r^^}°i 
«*> 1/5*^ » NaCl * 1/8 Vmm^S.^ aa-M£(cetyl-ttyl-«»i» 

broo,ide>-0.7 H NaCl* 65^ ID** 

3 ^^(aqueous phase)* 3»1 ^1. 0.6»fl «liSS*** 7>*>* DNA* « 

a/IB*. »i DNA* **l *<M* - 201 =^ ***** rcR 

<36> [-a ah 6] »*<8 

<37> [^AH 6-1] IS6110* ^« aSa §a) 

^ S *o| ^Ht IS61102] 245 bp DNA# PCR3. »^*H SS»S A> 
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-g-^T}. n£\ W ^7l^«g ^ pgr tiV-g-^ ^#*Kr 7<HH 

sl*M, 245 bp 37121 DNA1- 'crush and soak'^^-S. 37"C<^1 ^*\& 4^, DNA* 
*}JL 3flfe DNAH ^*fl, <W"§: t}. 



<39> [^aHI 6-2] REP13E12* °l-§-tr ^ DNA §«1 

<40> REP13E12^1 ^f*Kr 453 bp3 ^^i*!* i^r^l 5&*r 1-2^1 = pIS116(%^: 

Lee, T.Y. et al . , Tubercle Lung Dis., 78:13-19(1997))* NaelSLS, , 430 bp 

3 #5g* ^^1^1 6-1321- Jg.<a$ ^ o.s. ^-el ^ 3*H*rS!|i=K ^ 1^ REP13E1221 
-fr^r* ^-^N^ ^l^rS.^^ 0 "!^. £ l^H , r/M ^ r/fr/c- ^^(rhamnose) ^ 
^ -fr^r^ <^1- vj-El-iflJl, PGR *m -&**g-§- 

DNA# 



<4i> [^X\d\] 6-3] ESI X*l 

<42> -#7HH ^-s] ^ ^^1^ £S.«-§- DNAfe DIG DNA X*| ^ 3# 7lS(Boehringer 

Mannheim^}, Germany)!- A>-§-*r^ 3£*m£t}. 2L5L*L DNA 15 ^ «- #fe 

10^:^ ^ DNA# #<il7"M3-_0 5. ^, 30^# ^r-JL 2 fd 2\ dNTP 

^^"t-* ^-8: 1 /rf ^ €-5fl^-r- ^(Klenow fragment)* 7>*M 37°C 6 )}*] 16*1 

# w>-§-^1^ a^l*>S^f. °H, 2 fd 2] EDTAC0.2 M, pH 8.0)2}- 2.5 fd ^ 4M 

LiCl* ^7H>ZL oflHj-i- ^^.A]^ A>-g-B>^t^. 
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<43> [>gA]ofl 6-4] &$$r 

<44> ^X\6\] 4 ofl^i ^ej^ Tfl^ DNA# PvuUS. t 7fl^1 0.8% 

i ^7l<8*^5ft^-. M^^HlBflolH- ED TA ***«I|4H 40 

^^^^OS 8 10ARV ^1*^. «■ «.3.*}<>lH. -8-3 ^fl 3 

< 45 > ^ ^-g- ^-8-^(0.5 M NaOH, 1.5 M NaClH 153r# y o v *ltt f^-§- ^ 

-8-^(3 M NaCl-a: Stf^r 0.5 M Tris-HCl, pH 7.5H1 30^: °W € ^ 

DNA^r ^ ^(Amersham International^, UK)°fl **1 * 32^1 80°C<^1 

2Alft ^<?> tf*l*H DNA* *M ^3*1*4. 421C4M 2*]# 

(hybridization)-§-^(5 XSSC, 50% 3L*o>*>°lH. , o.ll»-WM^ 
(N-lauroylsarcosine), 0.02% SDS, 2% ^(blocking reagent ))<*H «fl£^3- 

(prehybridization)^ * 5^ M fc^r^S WW 

ti(^7l S£I)t «7>* -§-°^ 

4 5L*H*M l'ltf <>1^ <L>**ia4. ^ ^ 2«fl ^-§- «:M-*<2 XSSC, 

0.1% SDS)°-3. 5£# 25\ 55'C^H 0.5«fl *5L^ 413-8- 

(0.5 XSSC, 0.1% SDS)^ 15**!: 2*1 Afl^* 4*. *>^8-*!(l% *r^l°-M: itf* * 
^ ^-g-oJ})^ ^o] ^ ^ ^7RV * 1ARV *o> ^l^}^rf. oH, ^-g-'JHl 
^-DIG-^^ i^^^lS 5000^3- SJ4J«H 30*# *V-g-*l?l 4s ^ 4 

3-8- **-8-*l(500 ml «a||<4V «-§-^ 1.5 ml) °.3. 15*# 2*1 43*M 
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^ ^-DIG-API- ^7\mL, 10 mis] 3#-g- ^-g-*i(0.1 M NaCl , 0.05 M MgCl 2 

0.1 M Tris-HCl, pH 9.5)^1 45 fd ^ NBT(4-nitro blue tetrazolium 
chloride) -M*!- 35 ^ X-S^*MS* ^7}*H ^ <2^H t^l^4. 
<46> £ 2fe -gAH *HS£ REP13E12 °1*«H tpg^ ^ 

tfltfiLS. M-^^ ^7l<^^ A>^lol4. H 2 4H , 

REP13E12 SS.tir ^5 ^^K^coAscfer/uro tuberculosis complex W 
^ 51^4. 



<47> [*UH 7] PCR 



^<=>] PCR^r *r^# ^5-2.3.^ #SLh§3 453bp2l 1 (Lee , T.Y. 

et al., Tubercle Lung Dis.. 78:13-19(1997) *lfe ^ H37Rv^ 

REP13E12 #^<1(^<1^ 1)^ * 
P 6/p7(^<tl«i3> 3^4)^ 71^1 A>*S|uL 5ftfe IS6110* e*SL * *«1 Hi 

oH INS-l/INS^HI^ 5 £ 6)» A}-3-*rSl4. 

PCR ^H-^t^ 10 mM Tris-HCl (pH 8.8), 50 mil KC1 , 1.5 mM MgCl 2 , 0.1 % 
Triton X-100, 0.5 mM^ W A S^H*. 200 mM4 dNTPs * 2.5 -fr*(unit)3 
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TaQ ***fc<D»lto&«. Finiand)* * DNA * « 7> * H " 

* +m so * 3*1 * ** res* ** *3 

60r4H 2ft « 72-C«=Hl^ 3»* « ; 96t«1 1ft, 60t°fH 2ft « 72t°M 3ft* 

30*1: 96t;oM ift, eo-cofl^ 2ft * 72t«M ioft* 141 *1<8*VSW-. 

dNTP«Hfe dTTP tfli! dWP» PCR WtW +*Ml(«r«il) »A N-# 

eU-tieMl 1 *** 7>s>2. 50r«M lOftO "<M*M »|»e15(amplicon)* 4=l«r * 
PCR* ^l«8«V9icV. 

E 3* REP13E12-PCR3 W °^ ^ ^ 

o a pott *** ^"l"*- £ 801/1 ■ x502fe 

AW* * ^ REP13E12-PCRS) 1* «E« 

234 bp^ W WW * S > fe «««* * * 

4*W. REP13E12» *W PCR* *<>H«* 

<(KMJ ^, IS6U0-PCR « REP13E12-PCRH 4^ 5 *» 

<53> H l: ^ IS6110-PCR 9! REP13E12-PCR11 S|* 

<54> 7>^#m 3* S 3 * 
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<55> 
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<56> Tb • M. tuberculosis 

<57> xb a : M. tuberculosis^ 7>^°1 

<58>M0TT : Mycobacteria other than tubercle bacilli 

<59> MarT b : Mycobacteria other than tubercle bacilli^ 7>^ 0 1 ^ 

<60>FP : IS6110 PCR^l ^ WW ^ 



< 61 > a i4H ^ i^fe ****** 

jl, 27\A PCRCIS6110-PCR * REP13E12-PCR) 5L*4H DNA7> * 

827^ 7>fl*o! o, 7H **a*h ^ n^fe « 

3*1 IS6110-PCR * REP13E12-PCR SL^MH ^ DNA7> SMfci^. * 37fl 

3i 7>3#o 1 <^7H1 ^# DHWfe IS6110-PCR 3£fe REP13E12-PCR * Wl 

DNA7V »fl<^l «SU* « W **KM 
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7}^#^H ^*fl*Rr =L&°-3. ^^^N 31^51^1^. 

^-cl ^^Hr 27>*1 PCR S-^MH ^ ^"fS.>H, °1» 

IS6110-PCR^^^: o^olS. ^ 3-f3.>H, * 17fl^ 7>^#«>l o}7H ^*r$^l , 
PCR^I 3<£^ol 3^ ^s^. 4€ 2-€- ^AH^^^IM- REP13E12-PCR^1^^ 

3±6\)X]Ky ^^o) ^€ ^"fS-Ai, % 147fl^ 7>^l;Ol 7 H ^*}$|t}. ^ 

^ 1567^ 7}%%o) ^7H1 

£| ^.ols., PPVCpositive predictive value) ^ NPV(negative predictive value)!- & 
4J*H, *>7l S 2*11 M-BN&t}. oH ^^^ol 7^1-^1 # 
^ ^^r #7l a H^isq- zi-i- IiA] nl- m^l^ % 937fl 7>^1:S.^, °llr^: 
±$\ Al^( g0 lden positive standard)^. #jL-M ^r^rSl 1 }. ^ 

^ ^(golden negative standard^ Sjfe 7}3#M: ^1 a 1^ n» IV^I 

nf Vn^l^l %■ 1757fl°l&tK 

<64> a 2 : Si ^ »1j51^: PCR tl^S., ^ 
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<65> 
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<66> #7i a 2*vi*\ s^m- PCR ^ 01 * M 

PCRU* «Ua^, REP13E12-PCRol 4i -f^ jiom- *7fl3^3. *Mfe 

Ai PCR^^ -f^*V ^ O.S iLJLS^ tifloj^ofl^ S.o]H7> ^ ^711 M-^r 3£r M0TT 
4 ^(^ N )*\ ^7} SL^H ^71 ^JlS, 2 -nV ^ € A>^ol ti floR>^ 
^ ^.olHfe 100%^-uL * fl*. PCRU^ 3* tflW fl<JHW ^ MS 

ja ^o.^, m. ^^oflA^ iseilO-PCRofl^l^ « <Wi ^°<MH 27}*1 
<68> PPVi& %^°-3- °<3=#^-S. °<M^S- 1: ^ Sl^r ^ 



28-19 



2001/1/ 
1020000007984 

*o lJL> NPV£ **<LS =8+ M^S. « * flfe PPV * NPV 

SL* PCR^°1 4-r*>5^, REP13E12-PCR^1 IS6110-PCR1lJi4 ojft * 

u*BH, £ n REP13E12-PCR^ IS6110-PCR 

«1^H *MH WW 3 ppv * NPV* 7Mi, 7> 



oUMH ^ ^ ^ ^ lAi M€ ^^-^ 

€ *HHS°J REP13E12* i^*Hr PCR-fl 3* * - 
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4^-^11 {Mycobacterium tuberculosis complex) 0 !! 1 ?]: ^fl^r^" 
REP13E12 til^-A^^ H^MI tfi^!: PCR( polymerase chain reaction) °1 



[3^8" 2] 

REP13E12 tiV^cg o. x-i^His loll Sfl^Hfr ^7}^\<^S, o)^o]^\ 
SL3. ^^2) 



REP13E12 tiV-^^ <£if-°\} cfltt PCR f^£r 2# e^5L *H 3. 



4] 

A I'M 9X°]*\ , 
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[5L 2] 



Ol ^ OD GO 

x ^ pry J 

1 1 Hi 



M. bovis BCG 
M. bow's 
Canetti 
Erdman 
H37Ra 

H37Rv 



aw 

jot 



M. simiae 
M. avium 
M. kansasii 
M. smegmatis 
M. phlei 

M. scrofulaceum 
M. fortuitum 



W 
M 
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ft ' tt- W 



^ °0// r/ &G 



IIS' BCG 



X502 



1112 

5 



i> 



iiih 
m 

jm 



&ltlll0> LEE, TAE Y00N <l20> A method for detecting Mycobacterium 
tuberculosis by PCR amplific ation of REP13E12 repeated sequence <160&gt 
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6 &1 t ; 170&gt ; KOPATIN 1 . 5 &1 t ; 210&gt ; 1 < 211&gt ; 1393 &1 t ; 212&gt ; DNA 
<213&gf, Mycobacterium tuberculosis <400> 1 tgggttcggg tagccgcgaa 
cggattgtcg aggtctttga tgcgctggat gccgagctgg 60 accgcttgga cgaggtgtct tttgaggtg 

tgaccacccc agaacggctg cggtctctgg 120 aacgtctgga atgcttggtg cgccggctac cggcggtgg 
tcacgcgttg atcaaccaac 180 ttgacgccca agccagcgag gaagaactgg gcggcacgct gtgctgcgc 
ctggccaacc 240 ggttacgcat caccaagccc gacgccgccc ggcgcatcgc cgacgccgcc gatctcgga 
300 ctcgtcgagc actcaccggt gaaccgctag ccccacagtt gaccgccacc gccaccgccc 360 
aacgccaggg cctgatcggc gaggcgcacg tcaaagtgat tcgcgccctt tttcgcccac 420 ctgcccgcc 
cggtggatgt gtccacccgc caggccgccg aagccgacct ggccggcaaa 480 gccgctcaat atcgtcccg 
cgagctggcc cgctacgccc agcgggtcat ggactggcta 540 caccccgacg gcgacctcac cgacaccga 
cgcgcccgca aacgcggcat caccctgagc 600 aaccagcaat acgacggcat gtcacggcta agtggctac 
tgacccccca agcgcgggcc 660 acctttgaag ccgtgctagc caaactggcc gcccccggcg cgaccaacc 
cgacgaccac 720 accccggtca tcgacaccac ccccgatgcg gccgccatcg accgcgacac ccgcagcca 
780 gcccaacgca accacgacgg gctgctggcc gggctgcgcg cgctgatcgc ctccgggaaa 840 
ctgggccaac acaacggtct tcccgtctcg atcgtggtca ccaccaccct gaccgacctg 900 caaaccggc 
ccggcaaggg cttcaccggc ggcggcaccc tgctacccat ggccgatgtg 960 atccgcatga ccagccacg 
ccaccactac tcccccgcaa gcgggaggta cccccaggcg 1020 atcttcgacc acggcacacc cctggcgct 
tatcacacca aacgcctagc ctccccggcc 1080 cagcggatca tgctgttcgc caacgaccgc ggctgcacc 
aacccggctg tgacgcaccg 1140 gcctaccaca gccaagccca ccacgtcacc gcctggacca gcaccggac 
caccgacatc 1200 accgagctga ccctggcctg cggccccgac aaccgactcg ccgaaaaagg ctggaccac 
1260 cacaacaaca cccacggcca caccgaatgg ctaccaccac cccacctcga ccacggccaa 1320 
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ccccgcacca acaccttcca ccaccccgaa cgattcctcc acaaccaaga cgacgacgac 1380 aaacccgat 

1393 <210> 2 

gac 

<211> 453 <212&gf, DNA <213> Mycobacterium tuberculosis 
<400&gf, 2 gatcggcgag gcgcacatca aagtgattcg cgcccttttt cgcccacctg cccgccgcgg 
60 tggatgtgtc cacccgccag gccgccgaag ccgacctgcc ggcaaaggcc tcaatatcgt 120 
cccgacgagc tggcccgcta cgcccagcgg gtcatggact ggctacaccc cgacggcgac 180 ctcaccgac 
ccgaacgcgc ccgcaaacgc gcatcaccct gagcaaccag caatacgacg 240 gcatgtcacg gctaagtgg 
tacctgaccc cccaagtcgc gggccacctt tgaagccgtg 300 ctagccaaac tggccgcccc cggcgcgac 
aaccccgacg accacacccc ggtcatcgac 360 accacccccg atgcggccgc catcgaccgc gacacccgc 
gccaagccca acgcaaccac 420 gacgggctgc tggccgggct gcgcgcgctg ate 
453 <210> 3<211> 18 <212> DNA &lt ;213&gt ; Artificial 
Sequence <220> <223> Single stranded oligonucleotide primer 
<400> 3 acatcaaagt gattcgeg 

18 <210> 4<211> 18 <212> DNA <213> Artificial 
Sequence <220> <223> Single stranded oligonucleotide primer 
<400> 4 catgccgtcg tattgetg 

18 <210> 5<211> 21 <212> DNA <213> Artificial 
Sequence <220> <223> Single stranded oligonucleotide primer 
<400> 5 cctgcgagcg taggegtegg t 

21 <210> 6<211> 20 <212> DNA &lt ;213&gt ; Artificial 
Sequence <220> <223> Single stranded oligonucleotide primer 
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<400> 6 ctcgtccagc gccgcttcgg 
20 
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